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1-4 (54) Title: CIPROFLOXACIN CONTAINING PHARMACEUTICAL COMPOSITION AND PROCESS FOR THE PREPARA- 
TION THEREOF 

Z (57) Abstract: The invention relates to an immediate release pharmaceutical composition containing ciprofloxacin, a binder, disinte- 
grating agent and optionally further pharmaceutical auxiliary agents which comprises - related to the total weight of the composition 

Q - 60-80 % by weight of ciprofloxacin (in the form of ciprofloxacin hydrochloride monohydrate), 2-10 % by weight of maltodextrin, 
5- 1 5 % by weight of a disintegrating agent of carboxy methyl starch type, 3-6 % by weight of silicium dioxide, 1-3 % by weight of 

^ a lubricant and - in case of film-coated tablets - 2-6 % of a film coating layer. 
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r ■ far the Drer"*""" thereof 

TgdjQ«Cj! hanknround 

This invention .elates to ciprofloxacin containing 
pharmaceuUcal compositions and a process for the 
preparation thereof. Mora particulany the present invention • 
concerned with immediate re,ease ciprofloxacin contarmng 
pharmaceutical compositions and a process for the 
preparation thereof. 

Stateoftheart . 
^oxacin is a bread spectium bactenada, 

chemotherapeutica, agent belonging to the fan* of fluoro 
auinolines (gyrase MM The chemical formula o, 
cfcrefloxacin is ^dopmpyl^uo-l^ihydro^oxo-HI. 
^ny^uinoiine^camoxytfe add and is used ,n *. 
tarn of ciprefloxacin monohydrochloride monohydrate (HU 

187 ' 5 7is known that after oral administration ciprofloxacin is 
ouiokly absorbed from the gastrointestinal system. Dunng 
£U - active ingredient is not metabolized In fheWer 
t0 a constable extent and for this reason 
about 70 %. The serum concentration increases preporhonall 
t0 me dose and the maximal serum concentration is achreved 
t 2 hours after adminfc.ra.ion. ,n indiv«ua,s wKh healtity 
kk) „ey me half time of the serum concentrator amount .o 
about 4 hours. 



In view of the above pharmacokinetics! properties of 
ciprofloxacin immediate release of the active ingredient is a 
very important requirement so that the dosage form should not 
delay the absorption of the active ingredient. 

Empirical experiences showed that the preparation of 
ciprofloxacin containing pharmaceutical compositions with 
immediate release of the active ingredient is not an easy task. 
On adapting the composition of tablets containing norfloxacin 
[1-ethyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-quinoline- 
-3-carboxylic acid, i.e. an active ingredient chemically closely 
related to ciprofloxacin; see GB 2,160,519] to ciprofloxacin, 
tablets with a very slow active ingredient release are obtained 
(HU 196,710). 

The pharmaceutical compositions described in GB 
2,610,519 contain polyvinyl pyrrolidone or microcrystalline 
cellulose as binder, the surfactant sodium lauryl sulfate as 
dissolution accelerator and magnesium stearate as lubricant 
The preparation of ciprofloxacin containing pharmaceutical 
compositions with immediate release is disclosed in HU 
196,710. The pharmaceutical compositions described in this 
patent specification contain in addition to the ciprofloxacin 
active ingredient a dry (water insoluble) binder based on 
microcrystalline cellulose; a disintegrating agent based on 
starch, a cellulose derivative and/or polyvinyl pyrrolidone and a 
lubricant. Although the dissolution of the ciprofloxacin tablets 
disclosed in HU 196,710 is quicker than that of the tablets 
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prepared according to GB 2,160,159, the release rate is just 
higher than 50 % after 5 minutes. 

The release rate of the ciprofloxacin conta.n.ng 
pharmaceutical compositions prepared according to GB 
2,160,519 and HU 196,710 is shown in Table I. 



Table 1 




GB 2 160 519 
(Example 1) 

HU 196 710 51 % 81% 92% 96 k 

(Example 1) 

ngsr.ri ption o fthfi invention 

It is the object of the present invention to prov.de 
ciprofloxacin containing pharmaceutical compositions which 
have a suitable hardness and show a quicker active ingred.ent 
release than the known prior art compositions. 

The above object is achieved by means of the present 

invention. 

The present invention relates to an immediate release 
pharmaceutical composition containing ciprofloxacin, a binder 
disintegrating agent and optionally further pharmaceutic* 
auxiliary agents which comprises - related to the total we.ght of 
the composition - 60-80 % by weight of ciprofloxacin (m the 
form of ciprofloxacin hydrochloride monohydrate), 2-10 % by 
weight of maKodextrin, 5-15 % by weight of a disintegrating 
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agent of carboxy methyl starch type, 3-6 % by weight of 
silicium dioxide, 1-3 % by weight of a lubricant and - in case of 
film-coated tablets - 2-6 % of a film coating layer. 

The present invention is partly based on the surprising 
recognition that disintegrating agents based on carboxymethyl 
starch have a very favourable effect on the dissolution of 
ciprofloxacin active ingredient. 

The effect of disintegrating agents of different types on 
the dissolution of ciprofloxacin tablets is shown in Table II. The 
composition of the tablets and also the breaking strength and 
disintegration time of the tablets measured by using a 
compression force of 20 kN is disclosed in the Table. The 
tablets are prepared by admixing ciprofloxacin active 
ingredient suitable for direct pressing with the further auxiliary 
agents in a gravitation type mixer. The powder mixture is 
pressed into tablets weighing 367 mg on a Fette E XI single 
punch machine by using a concave tool having a diameter of 
1 1 mm. Each tablet contains 275 mg of ciprofloxacin. 
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No, of #3 

experiment 1 
Ciprofloxacin 

^^291 0 291 0 291.0 291.0 291.0 291.0 291.0 291.0 

.onohydrate 291.0 291. ^ ^ ^ 3 Q 

Magnesium 3.0 ju JU 
stearate 




Disintegration 67 31 4.9 45.0 0.4 

time (minutes) 10.4 10 13.9 

Crospovidon = cross-linked polyvinyl 
pyrrolidone, 

Starch 1500 = partially hydrolysed 
maize starch, 

L-HPC = hydroxy propyl cellulose 
with low substitution degree, 



HPE: page 143, 
HPE: page 491, 
HPE: page 427. 
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The above auxiliary agents are described in details on 
the indicated pages of "Handbook of Pharmaceutical 
Excipients" (HPE) 2 nd edition (1994), The Pharm. Press, 
London (editor A. Wade and P. Weller). 

It can be clearly seen from the results of Table II that in 
the absence of a binder tablets of suitable hardness can only 
be prepared by using the disintegrating agents suggested in 
HU 196,710, namely Crospovidon, based on polyvinyl 
pyrrolidone (Experiment No. 1), sodium carboxy methyl 
cellulose, based on a cellulose derivative (Experiment No. 2) 
and L-HPC, based on hydroxy propyl cellulose of a low 
substitution degree (Experiment No. 5). 

The quickest disintegration is obtained by using a 
disintegrating agent based on carboxy methyl starch 
(Experiment No. 8). However, the breaking strength of the 
tablets thus obtained is very low. Tablets prepared by using 
the other disintegrating agents (maize starch, partially 
hydrolysed starch, sodium alginate and guar gum) do not meet 
the requirements either from the point of view of the 
disintegrating time or from that of the hardness of the tablets. 

The present invention is also based on the further 
surprising recognition that disintegrating agents based on 
carboxy methyl starch exhibit a highly favourable effect on the 
dissolution of ciprofloxacin not only in the absence of binders 
but also in the presence of water soluble binders which 
provide a suitable hardness to the tablets. This recognition is 
so much the more surprising as disintegrating agents 
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disclosed in HU 196,710 [cellulose derivatives, such as 
sodium carboxy methyl cellulose, low substitution degree 
hydroxy propyl cellulose (L-HPC), polyvinyl pyrrolidone 
derivatives (e.g. Crospovidon) and other disintegrating agents, 
e.g. sodium alginate or guar gum] failed to be sufficiently 
effective in the presence of water soluble (wet) binders. 

On the contrary, it has been found that on using 
simultaneously maltodextrin as binder and a disintegrating 
agent based on carboxy methyl starch, ciprofloxacn 
containing tablets are obtained which have excellent breaking 
strength and show an extremely quick active ingred,ent 
release. 

The results are summarized in Table III. 

By the preparation of the tablets maltodextrin is used as 
binder. The components disclosed in Table III are admixed dry 
- with the exception of magnesium stearate -, the mixture .s 
kneaded under wetting with water, dried, sieved, homogenized 
with magnesium stearate and pressed in tablets weighing 
374 mg on a Fette E XI single punch machine by using a 
concave tool which has a diameter of 11 mm. Each tablet 
contains 250 mg of ciprofloxacin. 
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Table 111 



Effect of disintegrating agents on the dissolution of 
ciprofloxacin fin the presence of wet granulating binders) 



No. of experiment 


9 


10 


11 

1 1 


12 


14 


Ciprofloxacin 

hydrochloride monohydrate 


2910 


291.0 


291.0 


291.0 


291.0 


Maltodextrin 


30.0 


30.0 


30.0 


30.0 


30.0 


Silicium dioxide 


12.0 


12.0 


12.0 


12.0 


12.0 


Magnesium stearate 


3.0 


3.0 


3.0 


3.0 


3.0 


9/ Crospovidon 


38.0 










10/ L-HPC 




38.0 








11/ Sodium alginate 






38.0 






12/ Guar gum 








38.0 




13/ Sodium carboxy methyl starch 








38.0 


Breaking strength (N) 


111.1 


71.2 


103.7 


112.6 


110.6 


Disintegration time (minutes) 


26.0 


9.7 


38.8 


15.7 


7.1 


Dissolution (%) 












5 minutes 


15.0 


31.7 


16.4 


18.6 


87.6 


10 minutes 


22.9 


52.0 


23.8 


43.4 


96.0 


15 minutes 


31.7 


76.0 


36.6 


61.6 


97.0 


30 minutes 


49.7 


96.0 


66.0 


78.3 


99.0 



The data of Table III clearly show that in the presence 
of maltodextrin as binder immediate release of the active 
ingredient can only be obtained by using sodium carboxy 
methyl starch as disintegrating agent. At the same time the 
breaking strength of such tablets prepared by using a 
disintegrating agent based on carboxy methyl starch is not 
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lower than that of tablets containing disintegrating agents of 
different types. Moreover in some cases the breaking strength 
of the tablets of the present invention is even higher. 

Accordingly the present invention is based on the 
recognition that pharmaceutical compositions conta.n.ng 
ciprofloxacin, maltodextrin and a disintegrating agent based on 
carboxy methyl starch have very good mechanical strength, 
hardness and show a quicker active ingredient release than 
tablets prepared by prior art methods. 

The pharmaceutical compositions of the present 
invention contain ciprofloxacin preferably in the form of 
ciprofloxacin hydrochloride monohydrate. Taking into 
consideration the high individual dose of ciprofloxacin (500 
mg ie 591 mg related to ciprofloxacin hydrochlonde 
monohydrate), the active ingredient content of the 
pharmaceutical composition is high, namely 60-80 k by 
weight, related to the total weight of the composition. 

The maltodextrin used as binder in the pharmaceutical 
compositions of the present invention is an oiigosacchande 
which can be prepared by hydrolysis of starch and forms a low 
viscosity colloidal solution in cold water. Maltodextrin . 
described in details in "Handbook of Pharmaceutca. 
Excipients" (HPE) 2* edition (1994), The Pharm. Press, 
London (ed: A. Wade and P. Weller), pages 289-291 . 

The term "composition with immediate active ingred.ent 
release" relates to compositions from which at least 80 % of 
ciprofloxacin is released wfchin 5 minutes when measured 
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according to the method disclosed in USP 23, The United 
States Pharmacopoeia, 1995, page 379. 

The pharmaceutical compositions according to the 
present invention contain sodium carboxy methyl starch as 
disintegrating agent based on carboxy methyl starch. Such 
disintegrating agents based on sodium carboxy methyl starch 
can be prepared from various types of starch of vegetable 
origin by partial carboxymethylation of the hydroxy groups of 
the polysaccharide chain or cross-linking by various degree, 
respectively. There are several commercially available 
disintegrating agents based on sodium carboxy methyl starch 
which differ from each other in water solubility, the pH of the 
aqueous extract and the drying losses. Sodium carboxy methyl 
starch is described in details in "Handbook of Pharmaceutical 
Excipients" (HPE) 2 nd edition (1994), The Pharm. Press, 
London (ed.: A. Wade and P. Weller), pages 462-466. 

The pharmaceutical composition according to the 
present invention contains 3-6 % by weight of silicium dioxide. 
This is a hydrophilic fine granular substance insoluble in water. 
Silicium dioxide can be used in the composition of the present 
invention as precipitated product and also in the so-called 
colloidal form prepared by the pyrogenic process. It has been 
found that a composition having a higher breaking strength 
and a quicker active ingredient dissolution can be obtained by 
using 3-6 % of silicium dioxide, related to the total weight of 
the composition. It can be presumed that this might be due to 
the fact that silicium dioxide prevents the formation of hard 
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compact granules during granulation. Colloidal siiicium diox.de 
is described in details in "Handbook of Pharmaceutical 
Excipients" (HPE) 2 nd edition (1994), The Pharm. Press. 
London (ed.: A. Wade and P. Weller), pages 424^27. 

In order to reduce friction during pressing of the tablets, 
the invention compositions may contain lubricants. For this 
purpose any suitable lubricant can be used, e.g. magnes.um 
stearate, calcium stearate, stearic acid, hydrogenated 
vegetable oils, paraffin etc. One may preferably use 

magnesium stearate. 

The pharmaceutical compositions of the present 
invention can be in the form of tablets or film-coated tablets. 
The latter dosage form contains a film-coating layer applied 
onto the tablets. Such compositions may contain preferably a 
film-coating based on water soluble hydroxy propyl methyl 
cellulose. 

According to a further aspect of the present invention 
there is provided a process for the preparation of immediate 
release pharmaceutical composition which compnses 
admixing - related to the total weight of the compos.t,on - 
60-80 % by weight of ciprofloxacin - in the form of ciprofloxacn 
hydrochloride monohydrate -, 2-10 % by weight of 
maltodextrin, 5-15 % by weight of a disintegrating agent of the 
carboxy methyl starch type and 3-6 % by weight of siiicium 
dioxide, granulating the mbdure under the addition of water 
drying, homogenizing with 1-3 % by weight of a lubricant, and 
pressing the mixture into tablets and, if desired, applying onto 
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the surface of the tablets a film-coating layer in an amount of 
2-6% by weight. 

The process of the present invention can be carried out 
as follows: granules are prepared from the ciprofloxacin active 
ingredient, maltodextrin, a disintegrating agent of the carboxy 
methyl starch type and silicium dioxide in a manner known eer 
se by the "wet mixing" procedure. Granulation can be 
performed by means of the so-called "kneading" procedure 
with the aid of various mixers or by the "fluid-bed atomization" 
process. During granulation water is added to the powder 
mixture of the above components in a suitable mixer, or in the 
course of the fluid-bed atomization procedure water is sprayed 
until granules of the desired particle size are formed, 
whereupon the granules are dried in a manner known per se . 
the dried granules are sieved and, if desired, a film-coating 
layer is applied onto the surface of the tablets. The film- 
coating layer may be preferably a layer of the water soluble 
hydroxy propyl methyl cellulose type. 

The process of the present invention may be preferably 
carried out in a manner known per se . Reference is made e.g. 
to Pharmaceutical Dosage Forms: Tablets, 2 nd edition, Marcel 
Dekker (1990); Remington's Pharmaceutical Sciences, 18 th 
edition, Mack Publ. Co. (1990). 

Further details of the present invention are to be found 
in the following Examples without limiting the scope of 
protection to said Examples. 
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Example 1 

Flniriization g ranulation process 

873 mg of ciprofloxacin hydrochloride monohydrate and 
60 g of colloidal silicium dioxide are sieved through a sieve (18 
mesh) and the mixture is placed into the container of a 
fluidization spraying granulating equipment, type Glatt GPCG 1. 
To the mixture 60 g of maltodextrin and 123 g of sod.um 
carboxy methyl starch are added. The mixture is homogenized 
with a fluidization air stream, granulated by spraying 700 g of 
water onto the mixture and dried. The granulate is sieved 
again, whereupon 9 g of magnesium stearate are added and 
the mixture is pressed into tablets having an average we.ght of 
375 mg on a Manesty B3B type rotating tabletting machine by 
using a concave tool having a diameter of 11 mm. 
The breaking strength of the tablets is 120.7 N. 
The dissolution of the tablets is shown in the followng 



Table IV. 



Table IV 



, m|r .,„ in m in.^ mWB 

83.0% 90.8% 95.7% 98.9% 

Example 2 

uncarting arar "'«""ri process 

873 mg of ciprofloxacin hydrochloride monohydrate, 
60 g of colloidal silicium dioxide, 60 g of maltodextrin and 
12 2g of sodium carboxy methyl starch are placed into the 
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container of granulating apparatus type Lodige M5R. The 
mixture is homogenized for 3 minutes, whereupon 400 g of 
water are added, the mixture is homogenized by kneading for 
10 minutes and dried in a tray desiccator at 50°C. The 
granules are sieved on a sieve (18 mesh), whereupon 9 g of 
magnesium stearate are added and the mixture is then 
pressed into tablets having an average weight of 375 mg on a 
rotary tabletting machine type Manesty B3B by using a 
concave tool having a diameter of 1 1 mm. 

The breaking strength of the tablets is 97.1 N. 

In a coating apparatus type Glatt GC 250 a 10 % by 
weight aqueous suspension of the coating agent with the 
commercial name Opadry is applied onto the tablets. Thus a film- 
-coating layer of 10 mg is formed on the surface of the tablets. 

The dissolution of the film-coated tablets is shown in the 
following Table V. 

Table V 

5 minutes 10 minutes 15 minutes 30 minutes 

81.3% 94.6% 97.7% 98.8% 

Example 3 

Tablets containing 500 mg of ciprofloxacin 

The granules are prepared in accordance with Example 
1 but the granules are pressed into tablets weighing 750 mg 
and containing 500 mg of ciprofloxacin on a tabletting machine 
type Kilian RTS 21 D by using a 17 mm oblong tool. 
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The breaking strength of the tablets is 1 50 N. 
The dissolution of the tablets is shown in Table VI. 
Table VI 



minutes 



82.1 % 



<n minutes 1S minutes. 



93.8 % 



95.6 % 



30. minutes 
96.1 % 



Example 4 

rjc oontainjngjp o mg of ciprofloxacin 

TOegranule8 are prepared In accordance with Example 

2 but me granules a. pressed into MM weighing 150 mg 
bv using a concave tool having a diameter of 9 mm 
Ireupon 4 mg of a whKe Opadry (manufacturer: CM 

an aqueous suspension. 

The dissolution of the film-coated tablets ,s shown .n 

Table VII. 

Table VII 



minutes 



86.0 % 



in minutes. 
97.0 % 



IS minutes 
97.6 % 



30 minutes 
98.1 % 



i^ejunpurlof^^ 

tnesissenijnys^^ , 
an Erweka typeTaboraW kneading machine a 

mixture of 291 9 of ciprofloxacin hydrochloride, coDorfal 
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silicium dioxide, sodium carboxy methyl starch and 
maltodextrin used in the amount disclosed in Table VIII is 
kneaded after addition of 160 g of water for 15 minutes. The 
mixture is then dried on in a tray drier at 50°C f sieved on a 
sieve (18 mesh) and homogenized with the indicated amount 
of magnesium stearate. From the homogenized mixture thus 
obtained tablets containing 250 mg of ciprofloxacin are 
pressed on a Fette EXI type single punch machine by using a 
concave tool having a diameter of 1 1 mm. 

Table VIII 





A 


B 


C 


D 


E 


Ciprofloxacin hydrochloride 












monohydrate 


291.0 


291.0 


291.0 


291.0 


291.0 


Maltodextrin 


20.0 


10.0 


10.0 


15.0 


20.0 


Silicium dioxide 


20.0 


20.0 


14.0 


20.0 


14.0 


Sodium carboxy methyl 












starch 


40.0 


50.0 


33.0 


45.0 


20.0 


Magnesium stearate 


3.0 


3.0 


3.0 


3.0 


3.0 


Weight of tablet (mg) 


374.0 


374.0 


344.0 


364.0 


338.0 


Breaking 










114.6 


strength (N) 


111.4 


98.4 


86.7 


84.8 


Disintegration time (minutes) 2.6 


0.8 


0.8 


1.5 


3.0 


Dissolution (%) 












5 minutes 


93.5 


90.7 


89.8 


82.2 


91.3 


10 minutes 


96.6 


98.8 


97.0 


94.4 


97.2 


15 minutes 


97.5 


97.2 


97.4 


94.9 


97.3 


30 minutes 


98.2 


99.6 


100.0 


98.7 


99.1 
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gxggeia 8 

paAt plant man '*"-V" i 1" "rocess 

Into the 100 litres container of an Engelsmann type drum 
mi xe, 14.55 kg of ciprofloxacin hydrochloride monohyd^. 
, 0 Kg of maltodexbin, 2.05 kg of sodium catboxy methyl stomh 
and 1 0 kg of colloidal silicium dioxide ere weighed in and the 
ntixture Is homogenized for 15 minutes. The homogenized 
nVKture is granulated in a Gfctt WSG 15 type flurftzaflon 
gra nufcung apparatus by spraying 10.0 kg of »""*">« 
Iter on the mbdure. The grcnules are dded. The dry ««* 
are sieved on a sieve (18 mesh) and homogentzed m the 100 
„hes container of an Engelsmann type drum mixer «h 0. 5 kg 
C magnesium stoarato. One-«iird pontons each of ** 
homogenized mixture thus obtained are pressed on a K*an 
RTS 21D type tableKng machine by ue^ tools of appropnate 
soe into tabteto wefchfcg 750 mg. 375 mg and .Wm 
respectively and containing 500 mg, 250 mg and 100 mg o 
Cplxa* respecflve*. In a Glafl GC400 *pe 
equipment an a q ueous suspension of 5 kg of a whfle Oped* 
Y-1-7000 type coating agent (manufacturer Colorcon Ltd ) . 
^onto^^^.Thustoetob.tsamcoatodv^a.yer 

of 16 mg, 8 mg and 4 mg, rasped The composflron of the 
tablets is shown in Table IX. 
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Table IX 



500 mg 250 mg 100mg 



Ciprofloxacin 

hydrochloride monohydrate 


582.0 


291.0 


116.4 


Sodium carboxy 
meinyi siarcn 


82.0 


41.0 


16.4 


Maiiouexuin 


4U.U 


on n 


o.U 


oiiicium aioxiae 


4U.U 


on n 
ZU.U 


o n 

o.U 


Magnesium stearate 


6.0 


3.0 


1.2 


Weight of tablets (mg) 


750.0 


375.0 


350.0 


Opady Y-1-7000 


16.0 


8.0 


4.0 


Weight of coated tablets (mg) 


766.0 


383.0 


354.0 


Breaking strength (N) 


123.0 


127.0 


124.0 


Disintegration time (minutes) 


4.0 


4.0 


10.0 


Dissolution (%) 








5 minutes 


94.3 


86.8 


87.7 


15 minutes 


95.4 


92.4 


93.1 


30 minutes 


98.5 


99.3 


99.8 
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What we claim is, 



1 immediate release pharmaceutical composition 
containing ciprofloxacin, a binder, disintegrating agent and 
optionally further pharmaceuflcal auxiliary agents whrch 
comprises - related to the total weigh, of the composrhon - 
60-80 % by weight of ciprofloxacin (in the form of dprofloxacrn 
hydrochloride monohydrate), 2-10 % by weight of maltodexmn 
5.15 % by weight of a disintegraflng agent of oatboxy 
starch type. 3* % by weigh, of silicium dioxide, 1-3 *J * 
weigh, of a lubrican. and - in case of film-coated .octets - 
2-6%ofafilmcoaflnglayer. 

2 Pharmaceutical composition according to Clam 
comprising sodium carboxy me«hyf s.a,ch as disin.egra«ng 

agent of carboxy methyl starch type. 

3. Pharmaceuflcal composition according toCiarml or 

2 comprising magnesium stearate as lubricant. 

4 Hlnvcoated .ablet according to any of Clarms 1-3 
comprising on the surface of the table* 2* % by weight of a 
ZL soluble fllnvooaflng toyer based on hydroxy propyl 

^^^ssforfltoprepataflonofanimmediateretoase 

phamiaceuttat composWon according to CM. 1 whrct, 
comprises adn«ng - related to me tofcl we,ght o, the 
compost - 60*0 % by wefch. o, ciprofloxacin - in ttte fonn 
o, ciprofloxacin hydrochloride monohydrate -, 2-10 by 
weigh, o, mai.odex.rin. 5-15 % by weigh, o, a dismtegraflng 
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agent of the carboxy methyl starch type and 3-6 % by weight 
of silicium dioxide, granulating the mixture under the addition 
of water, drying, homogenizing with 1-3 % by weight of a 
lubricant, and pressing the mixture into tablets and, if desired, 
applying onto the surface of the tablets a film-coating layer in 
an amount of 2-6 % by weight. 

6. Process according to Claim 5 which 
comprises using sodium carboxy methyl starch as 
disintegrating agent of carboxy methyl starch type. 

7. Process according to Claim 5 or 6 which 
comprises using magnesium stearate as lubricant. 

8. Process according to any of Claims 5-7 which 
comprises applying on the surface of the tablets 2-6 % 
by weight of a water soluble film-coating layer based on 
hydroxy propyl methyl cellulose. 
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